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TITLE OF THE INVENTION 
DATA COMMUNICATION DEVICE 



BACKGROUND OF THE INVENTION 

Field of the Invention 

The present invention relates to a data communi cat ion 

device from/ in which data is sent or received through a 

communication line. 

Description of Related Art 

A conventional information communication terminal has 

been, for example, disclosed in Published Unexamined 
Japanese Application No, H8-130587 (1996). In this 

Application, a plurality of communication lines are 

bundled, transmission data is divided into a plurality of 

pieces of transmission divided data on a data sending end, 
the pieces of transmission divided data are allocated among 
the bundled communication lines, and the pieces of 
transmission divided data are transmitted through the 
bundled communication lines as if the bundled 
communication lines denote one communication line. On a 
data receiving end, a data transmission delay time in each 
communication line is considered in advance, phases of the 
pieces of transmission divided data transmitted through 
the bundled communication lines are properly adjusted, and 
the pieces of transmission divided data are received as 
the transmission data as if the bundled communication lines 
denote one communication line. 

Also, in cases where a single communication line is only 
used, the transmission data is sent from the data sending 
end through the communication line. On the data receiving 



end, a data transmission delay time in the communication 
line is considered in advance, and the transmission data 
is received. 

Therefore, multimedia communication can be performed 
between the data sending end and the data receiving end 
through the communication line or the communication lines. 

However, in the conventional information communication 
terminal, the multimedia communication is performed by 
bundling a plurality of communication lines or by using 
a single communication line. Therefore, in cases where a 
failure occurs in a communication line so as to deteriorate 
transmission quality in the communication line, a piece 
of transmission divided data or transmission data 
transmitted through the communication line is changed to 
false data or is lost. As a result, there is a problem that 
the transmission data cannot be reliably or stably received 
on the data receiving end. 

SUMMARY OF THE INVENTION 

An object of the present invention is to provide, with 
due consideration to the drawbacks of the conventional 
information communication terminal, a data communication 
device in which data communication is stably performed even 
though transmission quality of data in a communication line 
is deteriorated in cases where the data communication is 
performed through a plurality of communication lines or 
a single communication line. 

The object is achieved by the provision of a data 
communication device comprising, a line state monitoring 
unit for detecting a line state relating to transmission 
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quality in a communication line and producing line state 
information indicating the line state, and a transmission 
control unit, having a plurality of operation modes 
corresponding to a plurality of error tolerance levels 
5 different from each other, for selecting a specific 

operation mode from the operation modes according to the 
line state information produced by the line state 
monitoring unit and performing a transmission control for 
transmission data, which is planned to be sent out to the 
10 communication line, according to the specific operation 
mode . 

In the above configuration, the specific operation mode 
optimum to a current transmission quality in the 
communication line is selected, and the transmission 

15 control is performed for the transmission data input by 
a subscriber according to the specific operation mode. 

Accordingly, even though the line state of the 
communication line deteriorates, the transmission data 
such as media data can be prevented from being changed to 

20 faulty data or being lost during multimedia communication 
through the communication line, and the multimedia 
communication can be stably performed. 

It is preferred that the specific operation mode is 
changed to another operation mode by the transmission 

25 control unit in response to the change of the line state 
indicated by the line state information during the 
transmission of the data without suspending the 
transmission of the data, and the transmission control is 
performed for the transmission data according to the 

30 changed operation mode by the transmission control unit. 



Accordingly, the multimedia communication can be stably 
performed ♦ 

It is also preferred that the transmission control unit 
has a plurality of data multiplexing methods corresponding 
to the operation modes, a specific multiplexing method is 
selected from the multiplexing methods by the transmission 
control unit according to the line state information 
produced by the line state monitoring unit, and pieces of 
transmission data, which are planned to be sent out to the 
communication line, are multiplexed with each other to 
a stream of multiplexed transmission data according to the 
specific multiplexing method. 

Accordingly, the transmission control is performed for 
the transmission data according to the specific 
multiplexing method optimum to the current line state, and 
the multimedia communication can be stably performed. 

It is also preferred that the specific operation mode 
is changed to another operation mode corresponding to a 
high error tolerance level by the transmission control unit 
according to the line state information in cases where the 
line state information indicates a deteriorated line state, 
and the specific operation mode is changed to another 
operation mode corresponding to a low error tolerance level 
by the transmission control unit according to the line 
state information in cases where the line state information 
indicates an ameliorated line state. 

Accordingly, the error tolerance level is determined 
according to the current line state, and the multimedia 
communication can be stably performed. 

It is also preferred that the data communication device 



further comprises an operation mode change request 
receiving unit for receiving an operation mode change 
request from a second data communication device and sending 
the operation mode change request to the transmission 
control unit to make the transmission control unit perform 
the transmission control for the transmission data 
according to a particular operation mode indicated by the 
operation mode change request. 

Even though an operation mode optimum to the current line 
state is not determined in the data communication device, 
an operation mode optimum to the current line state is sent 
from the second data communication device to the data 
communication device. Accordingly, the transmission 
control can be appropriately performed according to the 
operation mode optimum to the current line state, and the 
multimedia communication can be stably performed. 

It is also preferred that the data communication device 
further comprises a line interface, connected with the 
communication line, for sending the transmission data to 
the communication line. The transmission control unit 
controls the line interface to add a new communication line 
connected with the line interface, in cases where the 
specific operation mode corresponds to a high error 
tolerance level, and to disconnect the new communication 
line from the line interface in cases where the specific 
operation mode changed to a low error tolerance level. 

Therefore, in cases where it is required to insert 
redundant data into the transmission data due to the high 
error tolerance level, the number of communication lines 
is increased. Accordingly, the multimedia communication 
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can be stably performed. 

Also, in cases where it is not required to insert 
redundant data into the transmission data due to the high 
error tolerance level, the number of communication lines 
5 is increased- Accordingly, a transmission bandwidth in the 
multimedia communication can be efficiently used. 
It is also preferred that the data communication device 
S further comprises a line interface for receiving and 

w sending the transmission data to/from the communication 

2 10 line. The transmission control unit controls the line 
JfJ interface to increase a data transfer rate for data sending 

W while decreasing a data transfer rate for data reception 

O by a degree of the increase of the data transfer rate for 

L.^ data sending in cases where the specific operation mode 

jL; 15 is changed to a particular operation mode corresponding 
H= to a high error tolerance level in the transmission control 

unit to perform the transmission control for the 
transmission data sent out to the communication line 
according to the particular operation mode. 
20 Therefore, in cases where it is required to insert 

redundant data into the transmission data due to the high 
error tolerance level, a ratio of a data transfer rate for 
data sending to a data transfer rate for data reception 
is changed to smoothly transmit the data. Accordingly, the 
25 multimedia communication can be stably performed. 

It is also preferred that the data communication device 
further comprises a line interface for receiving and 
sending the transmission data from/to the communication 
line. The transmission control unit controls the line 
30 interface to decrease a data transfer rate for data sending 



while increasing a data transfer rate for data reception 
by a degree of the decrease of the data transfer rate for 
data sending in cases where the specific operation mode 
is changed to a particular operation mode corresponding 
to a low error tolerance level in the transmission control 
unit to perform the transmission control for the 
transmission data sent out to the communication line 
according to the particular operation mode. 

Accordingly, in cases where it is not required to insert 
redundant data into the transmission data due to the high 
error tolerance level, a ratio of a data transfer rate for 
data sending to a data transfer rate for data reception 
is changed, and a transmission bandwidth in the multimedia 
communication can be efficiently used. 

The object is also achieved by the provision of a data 
communication device comprising a line state monitoring 
unit for detecting a line state relating to transmission 
quality in a communication line and producing line state 
information indicating the line state, a transmission 
control unit, having a plurality of operation modes 
corresponding to a plurality of error tolerance levels 
different from each other, for selecting a specific 
operation mode from the operation modes according to the 
line state information produced by the line state 
monitoring unit and performing a transmission control for 
transmission data, which is sent out to the communication 
line or is received through the communication line, 
according to the specific operation mode, and an operation 
mode change request outputting unit for requesting of a 
second data communication device, with which 
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communication is performed through the communication line, 
that an operation mode selected in the second data 
communication device is changed to the specific operation 
mode selected by the transmission control unit. 

In the above configuration, the specific operation mode 
optimum to a current transmission quality in the 
communication line is used in the second data communication 
device communicating with the data communication device* 
Accordingly, even though the line state of the 
communication line deteriorates, the transmission data 
sent from the second data communication device can be 
prevented from being changed to faulty data or being lost 
during multimedia communication through the communication 
line, and the multimedia communication can be stably 
performed . 

It is preferred that the request of the operation mode 
change request outputting unit to the second data 
communication device is performed during the sending or 
reception of the transmission data without suspending the 
sending or reception of the transmission data. 

Therefore, the transmission data is successively sent 
from the second data communication device regardless of 
the change of the operation mode, and the transmission data 
is successively received in the second data communication 
device regardless of the change of the operation mode. 
Accordingly, the multimedia communication can be stably 
performed . 

It is also preferred that the transmission control unit 
has a plurality of data multiplexing methods corresponding 
to the operation modes, a specific multiplexing method is 



selected from the multiplexing methods by the transmission 
control unit according to the line state information 
produced by the line state monitoring unit, and the 
operation mode change request outputting unit requests the 
second data communication device, during the transmission 
of the data without suspending the transmission of the data, 
to select the specific multiplexing method* 

Accordingly, the transmission control is performed in 
the second data communication device for the transmission 
data according to the specific multiplexing method optimum 
to the current line state, and the multimedia communication 
can be stably performed. 

It is also preferred that the operation mode change 
request outputting unit requests the second data 
communication device to change the specific operation mode 
to an operation mode corresponding to a high error 
tolerance level in cases where the line state information 
produced by the line state monitoring unit indicates a 
deteriorated line state, and the operation mode change 
request outputting unit requests the second data 
communication device to change the specific operation mode 
to an operation mode corresponding to a low error tolerance 
level in cases where the line state information produced 
by the line state monitoring unit indicates an ameliorated 
line state. 

Accordingly, the transmission control is performed in 
the second data communication device according to an 
operation mode optimum to the current line state, and the 
multimedia communication can be stably performed. 

It is also preferred that the data communication device 
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further comprises an operation mode change request 
receiving unit for receiving an operation mode change 
request from the second data communication device, and 
sending the operation mode change request to the 
transmission control unit to make the transmission control 
unit perform the transmission control for the transmission 
data,* which is received through the communication line or 
is sent out to the communication line, according to a 
particular operation mode indicated by the operation mode 
change request. 

Even though an operation mode optimum to the current line 
state is not determined in the data communication device, 
an operation mode optimum to the current line state is sent 
from the second data communication device to the data 
communication device. Accordingly, the transmission 
control can be appropriately performed according to the 
operation mode optimum to the current line state, and the 
multimedia communication can be stably performed. 

It is also preferred that the data communication device 
further comprises a line interface, connected with the 
communication line, for receiving or sending the 
transmission data from/to the communication line. The 
transmission control unit controls the line interface to 
add a new communication line connected with the line 
interface, in cases where the specific operation mode 
corresponds to a high error tolerance level, and to 
disconnect the new communication line, which is connected 
with the line interface, from the line interface in cases 
where the specific operation mode corresponding to the high 
error tolerance level is changed to that corresponding to 



a low error tolerance level. 

Therefore, in cases where it is required to insert 
redundant data into the transmission data due to the high 
error tolerance level, the number of communication lines 
is increased. Accordingly, the multimedia communication 
can be stably performed. 

Also, in cases where it is not required to insert 
redundant data into the transmission data due to the high 
error tolerance level, the number of communication lines 
is increased. Accordingly, a transmission bandwidth in the 
multimedia communication can be efficiently used. 

It is also preferred that the data communication device 
further comprises a line interface, connected with the 
communication line, for receiving or sending the 
transmission data from/to the communication line. The 
operation mode change request receiving unit further 
receives a communication line adding request or a 
communication line disconnecting request from the second 
data communication device, the operation mode change 
request receiving unit sends the communication line adding 
request or the communication line disconnecting request 
to the transmission control unit, the transmission control 
unit controls the line interface to add a new communication 
line connected with the line interface according to the 
communication line adding request and changes the specific 
operation mode to an operation mode corresponding to a high 
error tolerance level according to the operation mode 
change request, and the transmission control unit controls 
the line interface to disconnect the new communication line, 
which is connected with the line interface, from the line 
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interface according to the communication line 
disconnecting request and changes the specific operation 
mode to an operation mode corresponding to a low error 
tolerance level according to the operation mode change 
5 reque st . 

Therefore, even though the current line state is not 
detected in the data communication device, information of 
the addition of communication lines or information of the 
disconnection of communication lines is sent from the 
10 second data communication device to the data communication 
device. Accordingly, the number of communication lines 
optimum to the multimedia communication can be set in the 
data communication device. 

It is also preferred that the operation mode change 
15 request outputting unit requests the second data 

communication device to add a new communication line 
connected with the second data communication device in 
cases where the operation mode change request outputting 
unit requests the second data communication device to 
20 change the specific operation mode to an operation mode 
corresponding to a high error tolerance level, and the 
operation mode change request outputting unit requests the 
second data communication device to disconnect the new 
communication line, which is connected with the second data 
25 communication device, from the second data communication 
device in cases where the operation mode change request 
. outputting unit requests the second data communication 
device to change the operation mode corresponding to the 
high error tolerance level to an operation mode 
30 corresponding to a low error tolerance level. 
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Therefore, even though the current line state is not 
detected in the second data communication device, the 
number of communication lines optimum to the multimedia 
communication can be set in the second data communication 
device . 

It is also preferred that the data communication device 
further comprises a line interface for receiving and 
sending the transmission data from/to the communication 
line. The transmission control unit controls the line 
interface to increase a data transfer rate for data sending 
while decreasing a data transfer rate for data reception 
by a degree of the increase of the data transfer rate for 
data sending, in cases where the specific operation mode 
is changed to a particular operation mode corresponding 
to a high error tolerance level in the transmission control 
unit to perform the transmission control for the 
transmission data sent out to the communication line 
according to the particular operation mode, and to increase 
a data transfer rate for data reception while decreasing 
a data transfer rate for data sending by a degree of the 
increase of the data transfer rate for data reception in 
cases where the specific operation mode is changed to a 
particular operation mode corresponding to a high error 
tolerance level in the transmission control unit to perform 
the transmission control for the transmission data 
received through the communication line according to the 
particular operation mode. 

Therefore, in cases where it is required to insert 
redundant data into the transmission data due to the high 
error tolerance level, a ratio of a data transfer rate for 
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data sending to a data transfer rate for data reception 
is changed to smoothly transmit the data. Accordingly, the 
multimedia communication can be stably performed. 

It is also preferred that the data communication device 
further comprises a line interface for receiving and 
sending the transmission data from/to the communication 
line. The transmission control unit controls the line 
interface to decrease a data transfer rate for data sending 
while increasing a data transfer rate for data reception 
by a degree of the decrease of the data transfer rate for 
data sending, in cases where the specific operation mode 
is changed to a particular operation mode corresponding 
to a low error tolerance level in the transmission control 
unit to perform the transmission control for the 
transmission data sent out to the communication line 
according to the particular operation mode , and to decrease 
a data transfer rate for data reception while increasing 
a data transfer rate for data sending by a degree of the 
decrease of the data transfer rate for data reception in 
cases where the specific operation mode is changed to a 
particular operation mode corresponding to a low error 
tolerance level in the transmission control unit to perform 
the transmission control for the transmission data 
received through the communication line according to the 
particular operation mode. 

Accordingly, , in cases where it is not required to insert 
redundant data into the transmission data due to the high 
error tolerance level, a ratio of a data transfer rate for 
data sending to a data transfer rate for data reception 
is changed, and a transmission bandwidth in the multimedia 
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communication can be efficiently used. 

It is also preferred that the data communication device 
further comprises a line interface for receiving and 
sending the transmission data from/to the communication 
line. The operation mode change request receiving unit 
further receives a data rate change request from the second 
data communication device, the operation mode change 
request receiving unit sends the data rate change request 
to the transmission control unit, the transmission control 
unit controls the line interface to increase a data 
transfer rate for data sending while decreasing a data 
transfer rate for data reception by a degree of the increase 
of the data transfer rate for data sending according to 
the data rate change request, in cases where the specific 
operation mode is changed to a particular operation mode 
corresponding to a high error tolerance level in the 
transmission control unit according to the operation mode 
change request to perform the transmission control for the 
transmission data sent out to the communication line 
according to the particular operation mode, and the 
transmission control unit controls the line interface to 
increase a data transfer rate for data reception while 
decreasing a data transfer rate for data sending by a degree 
of the increase of the data transfer rate for data reception 
according to the data rate change request in cases where 
the specific operation mode is changed to a particular 
operation mode corresponding to a high error tolerance 
level in the transmission control unit according to the 
operation mode change request to perform the transmission 
control for the transmission data received through the 



communication line according to the particular operation 
mode . 

Therefore, even though it is required in the second data 
communication device to change a ratio of a data transfer 
rate for data sending to a data transfer rate for data 
reception in the multimedia communication, information of 
the ratio is sent to the data communication device. 
Accordingly, the ratio optimum to the multimedia 
communication can be set in the data communication device. 

It is also preferred that the operation mode change 
request outputting unit requests the second data 
communication device to increase a data transfer rate for 
data sending while decreasing a data transfer rate for data 
reception by a degree of the increase of the data transfer 
rate for data sending, in cases where the operation mode 
change request outputting unit requests the second data 
communication device to change the specific operation mode 
to a particular operation mode corresponding to a high 
error tolerance level in the transmission control unit 
according to the operation mode change request to perform 
the transmission control for the transmission data sent 
out to the communication line according to the particular 
operation mode, and the operation mode change request 
outputting unit requests the second data communication 
device to increase a data transfer rate for data reception 
while decreasing a data transfer rate for data sending by 
a degree of the increase of the data transfer rate for data 
reception in cases where the operation mode change request 
outputting unit requests the second data communication 
device to change the specific operation mode to a 
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particular operation mode corresponding to a high error 
tolerance level in the transmission control unit according 
to the operation mode change request to perform the 
transmission control for the transmission data received 
through the communication line according to the particular 
operation mode. 

Therefore, even though it is required in the data 
communication device to change a ratio of a data transfer 
rate for data sending to a data transfer rate for data 
reception in the multimedia communication, information of 
the ratio is sent to the second data communication device. 
Accordingly, the ratio optimum to the multimedia 
communication can be set in the second data communication 
device * 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 schematically shows a data communication system 
corresponding to first to fifth embodiments of the present 
invention; 

Fig. 2 is a block diagram showing the configuration of 
a data coding and sending device and a data flow according 
to a first embodiment of the present invention; 

Fig. 3 is a block diagram showing the configuration of 
a data receiving and decoding device and a data flow 
according to a second embodiment of the present invention; 

Fig. 4A is a block diagram showing the configuration of 
a data sending and receiving device and a data flow of a 
data sending operation according to a third embodiment of 
the present invention; 

Fig. 4B is a block diagram showing the configuration of 
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the data sending and receiving device and a data flow of 
a data reception operation according to the third 
embodiment ; 

Fig. 5A is a block diagram showing the configuration of 
a data sending and receiving device of a data sending end 
and a data flow of a data sending operation according to 
a fourth embodiment of the present invention; 

Fig. 5B is a block diagram showing the configuration of 
a data sending and receiving device of a data receiving 
end and a data flow of a data reception operation according 
to the fourth embodiment; 

Fig. 6A is a block diagram showing the configuration of 
a first data sending and receiving device, from which a 
downward stream of multiplexed media data is sent out to 
a communication line and in which an upward stream of 
multiplexed media data transmitted through the 
communication line is received, according to a fifth 
embodiment of the present invention; and 

Fig. 6B is a block diagram showing the configuration of 
a second data sending and receiving device, from which an 
upward stream of multiplexed media data is sent out to a 
communication line and in which a downward stream of 
multiplexed media data transmitted through the 
communication line is received, according to the fifth 
embodiment . 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

Embodiments of the present invention will now be 
described with reference to the accompanying drawings. 
EMBODIMENT 1 
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Fig. 1 schematically shows a data communication system 
corresponding to first to fifth embodiments of the present 
invention . 

In Fig. 1, 11 indicates a data coding and sending device 
for coding data and sending the coded data. 12 indicates 
a data receiving and decoding device for receiving the 
coded data from the data coding and sending device 11 and 
decoding the coded data. 13 indicates a data sending and 
receiving device having a function of the data coding and 
sending device 11 and a function of the data receiving and 
decoding device 12. 14 indicates a general communication 
network such as a telephone network. 

Next, an operation performed in the data communication 
system will be described below. 
15 In the data coding and sending device 11, pieces of media 

data (or transmission data) are encoded to pieces of coded 
media data, and multimedia communication is performed by 
sending the pieces of codedmedia data to the data receiving 
and decoding device 12 or the data sending and receiving 
20 device 13 through a plurality of communication lines or 
a single communication line of the general communication 
network 14. In the data receiving and decoding device 12 
or the data sending and receiving device 13, the pieces 
of coded media data received from the communication lines 
25 or the single communication line are decoded to the pieces 
of media data. 

Also, because the data sending and receiving device 13 
has the function of the data coding and sending device 11, 
pieces of media data are encoded to pieces of coded media 
data in the data sending and receiving device 13, and 
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multimedia communication is performed by sending the 
pieces of coded media data to the data receiving and 
decoding device 12 through a plurality of communication 
lines or a single communication line of the general 
communication network 14, In the data receiving and 
decoding device 12, the pieces of coded media data received 
from the communication lines or the single communication 
line is decoded to the pieces of media data. 

Therefore, because the pieces of media data are coded 
and are sent out to the general communication network 14, 
the pieces of coded media data can be received on a 
receiving end far from a sending end, and the pieces of 
media data can be obtained. 

Next, multimedia communication reliably performed 
15 regardless of a failure occurring in a communication line 
or a' plurality of communication lines is described with 
reference to Fig. 2. 

Fig. 2 is a block diagram showing the configuration of 
the data coding and sending device 11 and a data flow 
20 according to a first embodiment of the present invention. 
In Fig. 2, 21 indicates a line interface for sending a 
stream of multiplexed media data to a plurality of 
communication lines or a single communication line 
(hereinafter, the data sending through a plurality of 
25 communication lines is described) . 22 indicates a line 
state monitoring unit for detecting a line state relating 
to transmission quality in each communication line 
connected with the line interface 21 and producing line 
state information indicating the line states of the 
30 communication lines. 23 indicates a transmission control 
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unit for performing a transmission control for pieces of 
media data according to the line state information sent 
from the line state monitoring unit 22. 

Next, an operation of the data coding and sending device 
5 11 will be described below. 

When pieces of media data are received from a plurality 
of subscribers or a subscriber, the pieces of media data 
received in the data coding and sending device 11 are 
£ multiplexed to a stream of multiplexed media data in the 

5 10 transmission control unit 23. Also, a current line state 
j of each communication line connected with the data coding 

J and sending device 11 is always detected in the line state 

monitoring unit 22, and line state information indicating 
j the current line states of the communication lines is sent 

r 15 to the transmission control unit 23. In the transmission 
* control unit 23, an operation mode (for example, a type 

of error correction) corresponding to an error tolerance 
level optimum to the current line state of each 
communication line is selected from a plurality of 
20 operation modes according to the line state information, 
and a data multiplexing method relating to the selected 
operation mode is selected from a plurality of data 
multiplexing methods for each communication line. 
Therefore, pieces of media data are multiplexed to 
25 multiplexed media data according to the selected data 
multiplexing methods in the transmission control unit 23. 
That is, a transmission control is performed for the pieces 
of media data. Here, because the current line states change 
with time, the selected data multiplexing methods 
30 corresponding to the communication lines change with time. 
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Thereafter, a stream of multiplexed media data is output 
from the transmission control unit 23 to the communication 
lines of the general communication network 14 through the 
line interface 21. 
5 Therefore, in cases where current line states of a 

plurality of communication lines or a line state of one 
communication line deteriorate to lower transmission 
quality of media data in the communication lines or the 
^ communication line during the multimedia communication 

B 10 between the data coding and sending device 11 and the data 
y receiving and decoding device 12 (or the data sending and 

receiving device 13), error tolerance levels for the line' 
;L states or an error tolerance level for the line state are 

SI heightened in the transmission control unit 23, and pieces 

15 of media data planned to be sent out to the communication 
2 lines or the communication line are multiplexed according 

to selected data multiplexing methods corresponding to the 
heightened error tolerance levels without suspending the 
data transmission . 
20 Also, in cases where transmission quality of a plurality 
of communication lines or one communication line is 
heightened during the multimedia communication, error 
tolerance levels for the line states or an error tolerance 
level for the line state are lowered in the transmission 
25 control unit 23, and pieces of media data planned to be 
sent out to the communication lines or the communication 
line are multiplexed according to selected data 
multiplexing methods corresponding to the lowered error 
tolerance levels without suspending the data 
30 transmission. 
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As is described above, in the first embodiment, a current 
line state relating to transmission quality in each 
communication line is always detected in the line state 
monitoring unit 22 of the data coding and sending device 
5 11, an error tolerance level optimum to the line state is 
determined for each communication line, and a data 
multiplexing method (or an operation mode) corresponding 
to the error tolerance level is selected for each 
. communication line in the transmission control unit 23. 

10 Therefore, even though transmission quality of one 
communication line is lowered during multimedia 
communication, a data multiplexing method for media data 
planned to be sent out to the communication line can be 
selected according to the detected current line state of 

15 the communication line, and pieces of media data can be 
multiplexed with each other according to the selected data 
multiplexing methods. Accordingly, each piece of media 
data can be prevented from being changed to faulty data 
or being lost during the multimedia communication, and the 

20 multimedia communication can be stably performed. 

Also, in the first embodiment, in cases where a 
deteriorated transmission quality of one communication 
line is recovered to a normal transmission quality, an 
error tolerance level of the communication line is lowered 

25 to a normal tolerance level. Therefore, media data planned 
to be sent out to the communication line can be multiplexed 
with other pieces of media data according to a data 
multiplexing method corresponding to the normal tolerance 
level. Accordingly, because an amount of redundant data 

30 inserted into the media data is decreased, a transmission 
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band for the multimedia communication can be efficiently 
used while the multimedia communication is stably 
performed . 

In the first embodiment, current line states of the 
communication lines are always detected in the data coding 
and sending device 11 to multiplex pieces of media data 
with each other according to data multiplexing methods 
optimum to the current line states. However, the first 
embodiment is not limited to the detection of the current 
line state in the data coding and sending device 11. For 
example, it is applicable that current line states of the 
communication lines be always detected in the data sending 
and receiving device 13 to multiplex pieces of media data 
with each other according to data multiplexing methods 
15 optimum to the current line states. 
EMBODIMENT 2 

In the first embodiment, in cases where transmission 
quality of communication lines is deteriorated, pieces of 
media data planned to be sent out to the communication line 
20 are multiplexed with each other according to data 

multiplexing methods optimum to the deteriorated line 
states in the data coding and sending device 11 so as to 
stably perform the multimedia communication. In contrast, 
in a second embodiment, in cases where transmission quality 
25 of communication lines or a communication line is 
deteriorated, multimedia communication is stably 
performed by using a function of the data receiving and 
decoding device 12. 

Fig. 3 is a block diagram showing the configuration of 
the data receiving and decoding device 12 and a data flow 
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according to a second embodiment of the present invention. 

In Fig. 3, 31 indicates a line interface for receiving 
a stream of multiplexed media data from a plurality of 
communication lines or a single communication line 
5 (hereinafter, the data reception through a plurality of 
communication lines is described) . 32 indicates a line 
state monitoring unit for detecting a line state relating 
to transmission quality in each communication line 
connected with the line interface 31 and producing line 

10 state information indicating the line states of the 

communication lines. 33 indicates a transmission control 
unit for performing a transmission control for the stream 
of multiplexed media data received in the line interface 
31 according to the line state information sent from the 

15 line state monitoring unit 32 . 34 indicates an operation 
mode change request outputting unit for producing a change 
request of an operation mode for a transmission control 
according to an instruction of the transmission control 
unit 33 and outputting request data including the operation 

20 mode change request to the data coding and sending device 

11 communicated with the data receiving and decoding device 

12 . 

Next, an operation of the data receiving and decoding 
device 12 will be described below. 

25 In the line interface 31, pieces of multiplexed media 

data are received from a plurality of communication lines 
of the general communication circuit 14 as a stream of 
multiplexed media data, and the stream of multiplexed media 
data is sent to the transmission control unit 33. In the 

30 transmission control unit 33, the stream of multiplexed 
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media data is demultiplexed to pieces of media data, and 
the pieces of media data are output to subscribers. 

Also, in the line state monitoring unit 32, a current 
line state of each communication line is always detected, 
5 and line state information indicating the line states of 
the communication lines is sent to the transmission control 
unit 33. In the transmission control unit 33, an error 
tolerance level optimum to the line state of each 
communication line is determined according to the line 

10 state information. The error tolerance levels of the 

communication lines are sent to the operation mode change 
request outputting unit 34. 

In the operation mode change request outputting unit 34, 
request data including an operation mode change request 

15 is produced. The operation mode change request indicates 
the changing to operation modes corresponding to the error 
tolerance levels determined in the data receiving and 
decoding device 12. Thereafter, the request data is output 
to the data coding and sending device 11 connected with 

20 the data receiving and decoding device 12 through the 
communication line . 

For example, in cases where a plurality of line states 
of a plurality of communication lines (or a line state of 
a communication line) deteriorate, error tolerance levels 

25 for the communication lines are heightened, and an 

operation mode change request indicating the changing to 
operation modes corresponding to high error tolerance 
levels is sent to the data coding and sending device 11 
through the communication lines or one communication line. 

30 Also, in cases where deteriorated line states of the 
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communication lines (or a deteriorated line state of one 
communication line) are restored to normal line states, 
the error tolerance levels for the communication lines are 
lowered to normal error tolerance levels, and an operation 
5 mode change request indicating the changing to operation 
modes corresponding to the normal error tolerance levels 
is sent to the data coding and sending device 11 through 
the communication line. 

Therefore, the request data is received in the data 

10 coding and sending device 11. In the data coding and sending 
device 11, in cases where operation modes selected in the 
data coding and sending device 11 can be changed in response 
to the request data, the operation modes selected in the 
data coding and sending device 11 are changed to the 

15 operation modes corresponding to the error tolerance 

levels determined in the data receiving and decoding device 
12 according to the operation mode change request, data 
multiplexing methods relating to the changed operation 
modes are selected, and pieces of media data to be sent 

20 out to the communication lines connected with the data 
receiving and decoding device 12 are multiplexed with each 
other according to the selected data multiplexing methods, 
and a stream of multiplexed media data is sent to the data 
receiving and decoding device 12. 

25 As is described above, in the second embodiment, current 
line states of the communication lines are always detected 
in the line state monitoring unit 22 of the data decoding 
and receiving device 12, error tolerance levels optimum 
to the detected line states are determined, and an 

30 operation mode change request indicating the changing to 
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operation modes corresponding to the error tolerance 
levels is output from the data receiving and decoding 
device 12 to the data coding and sending device 11 through 
the communication line so as to make the data coding and 
5 sending device 11 select the operation modes corresponding 
to the error tolerance levels* Therefore, even though 
transmission quality of communication lines is 
deteriorated during multimedia communication, pieces of 
media data planned to be sent out to the communication lines 

10 can be multiplexed with each other in the data coding and 
sending device 11 according to the operation mode change 
request sent from the data receiving and decoding device 
12 through the communication line. Accordingly, each piece 
of media data can be prevented from being changed to faulty 

15 data or being lost during the multimedia communication, 
and the multimedia communication can be stably performed. 

Also, in the second embodiment, in cases where 
deteriorated transmission quality of communication lines 
are recovered to normal transmission quality, error 

20 tolerance levels of the communication lines are lowered 
in the data decoding and receiving device 12, operation 
modes corresponding to the low error tolerance levels are 
selected, an operation mode change request is output to 
the data coding and sending device 11 through the 

25 communication lines so as to make the data coding and 
sending device 11 select data multiplexing methods 
relating to the operation modes selected in the data 
decoding and receiving device 12. Therefore, pieces of 
media data planned to be sent out to the communication lines 

30 can be multiplexed with each other in the data coding and 
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sending device 11 according to the selected data 
multiplexing methods corresponding to the normal 
transmission quality. Accordingly, because an amount of 
redundant data inserted into the pieces of media data is 
5 decreased, a transmission band for the multimedia 

communication can be efficiently used while the multimedia 
communication is stably performed. 

In the second embodiment, current line states of the 
communication lines are always detected in the data 

10 decoding and receiving device 12, and an operation mode 
change request is sent to the data coding and sending device 
11 to make the data coding and sending device 11 change 
the operation modes of the communication lines. However, 
the second embodiment is not limited to the detection of 

15 the line states in the data decoding and receiving device 
•12. For example, it is applicable that current line states 
of the communication lines be always detected in the data 
sending and receiving device 13 to make the data coding 
and sending device 11 (or another data sending and 

20 receiving device 13) change operation modes of the 

communication lines and multiplex pieces of media data sent 
out to the communication lines with each other according 
to data multiplexing methods relating to the changed 
operation modes. 

25 EMBODIMENT 3 

In the first embodiment, current line states of the 
communication lines are always detected in the data coding 
and sending device 11 so as to stably perform multimedia 
communication. Also, in the second embodiment, current 

30 line states of the communication lines are always detected 
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in the data decoding and receiving device 12 so as to stably 
perform multimedia communication- In contrast, in a third 
embodiment, current line states of the communication lines 
are always detected in the data sending and receiving 
5 device 13 so as to stably perform multimedia communication 
between the data sending and receiving devices 13. 

Fig. 4A is a block diagram showing the configuration of 

n the data sending and receiving device 13 of a data sending 

end and a data flow of a data sending operation according 

W 10 to a third embodiment of the present invention, and Fig. 

Ly 4B is a block diagram showing the configuration of the data 

fi% sending and receiving device 13 of a data receiving end 

JL and a data flow of a data reception operation according 

-4 to the third embodiment. 

15 In Fig. 4A and Fig. 4B, one data sending and receiving 

2 device 13 is placed on a data sending end, and another data 

sending and receiving device 13 is placed on a data 
receiving end. 41 indicates a line interface for sending 
or receiving a stream of multiplexed media data to/from 
20 a plurality of communication lines or a single 

communication line (hereinafter, the data sending or 
receiving through a plurality of communication lines is 
described) • 

42 indicates a line state monitoring unit for detecting 
25 a current line state relating to transmission quality in 
each communication line connected with the line interface 
41 and producing line state information indicating the line 
states of the communication lines. 

43 indicates a transmission control unit for determining 
30 an error tolerance level optimum to the line state 
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according to the line state information sent from the line 
state monitoring unit 42 for each communication line, 
selecting operation modes corresponding to the error 
tolerance levels, performing a transmission control for 
5 pieces of media data, which are planned to be sent from 
the line interface 41, according to the selected operation 
modes to produce a stream of multiplexed media data, and 
performing a transmission control for a stream of 

y3 multiplexed media data received in the line interface 41 

rg 10 to produce pieces of media data. 

=T| 44 indicates an operation mode change request outputting 

unit for producing an operation mode change request which 
indicates the changing of operation modes to the selected 
ij operation modes determined in the transmission control 

!jl 15 unit 43, and outputting request data including the 
O operation mode change request from the data sending and 

receiving device 13 placed on a data sending (or receiving) 
end to the data sending and receiving device 13 placed on 
a data receiving (or sending) end. 
20 45 indicates an operation mode change request receiving 

unit for receiving the request data including the operation 
mode change request from the data sending and receiving 
device 13 placed on the data sending (or receiving) end 
and sending the operation mode change request to the 
25 transmission control unit 43. 

Next, a data transmission and reception operation of the 
data sending and receiving devices 13 and an operation mode 
change performed by the leadership of the data sending and 
receiving device 13 of a data sending end will be described 
30 below. In this data transmission and reception operation, 
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request data including an operation mode change request 
is sent from the data sending and receiving device 13 of 
a data sending end (refer to Fig. 4A) to the data sending 
and receiving device 13 of a data receiving end (refer to 
5 Fig. 4B) . 

As shown in Fig. 4A, current line states of the 
communication lines connected with the data sending and 
receiving device 13 of the data sending end are always 
detected in the line state monitoring unit 42, and line 

10 state information indicating the line states of the 

communication lines is sent to the transmission control 
unit 43. In the transmission control unit 43, an error 
tolerance level optimum to the line state of each 
communication line is determined according to the line 

15 state information, an operation mode (for example, a type 
of error correction) corresponding to the error tolerance 
level is selected for each communication line, and a data 
multiplexing method relating to the selected operation 
mode is selected from a plurality of data multiplexing 

20 methods for each communication line. 

Therefore, when pieces of media data are received from 
a plurality of subscribers or a subscriber, the pieces of 
received media data are multiplexed to multiplexed media 
data in the transmission control unit 43 according to the 

25 selected data multiplexing methods. That is, a 

transmission control is performed for the pieces of media 
data. Thereafter, a stream of multiplexed media data is 
output from the transmission control unit .43 to the line 
interface 41 . 

30 Also, the error tolerance levels of the communication 
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lines are sent to the operation mode change request 
outputting unit 44. In the operation mode change request 
outputting unit 44, an operation mode change request 
indicating the changing to operation modes corresponding 
5 to the error tolerance levels is produced, and request data 
including the operation mode change request is output to 
the line interface 41, 

Thereafter, the stream of multiplexed media data 
k fl received from the transmission control unit 43 and the 

rp 10 request data including the operation mode change request 
2 are output from the line interface 41 to the data sending 

j*j and receiving device 13 placed on the data receiving end 

s through the communication lines of the general 

CI communication network 14. 

15 In the data sending and receiving device 13 placed on 

O the data receiving end, as shown in Fig. 4B, the stream 

of multiplexed media data and the request data are received 
in the line interface 41 through the communication lines 
of the general communication network 14. The stream of 
20 multiplexed media data is sent to the transmission control 
unit 43, the request data including the operation mode 
change request is sent to the operation mode change request 
receiving unit 45. 

In the operation mode change request receiving unit 45, 
25 the request data including the operation mode change 

request is received, and the operation mode change request 
extracted from the request data is sent to the transmission 
control unit 43. 

In the transmission control unit 43, the operation mode 
30 change request is received, operation modes for the 
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communication lines are changed to the operation modes 
selected in the data sending and receiving device 13 placed 
on the data sending end according to the operation mode 
change request, and a plurality of data demultiplexing 
5 methods corresponding to the communication lines are 
selected according to the changed operation modes. 
Thereafter, the stream of multiplexed media data is 
p demultiplexed to pieces of media data according to the 

j^j selected data demultiplexing methods, and the pieces of 

® 10 media data are output to subscribers* 

m For example, in cases where a plurality of line states 

^ of a plurality of communication lines (or a line state of 

!L a communication line) deteriorate, high error tolerance 

SJ levels for the communication lines are determined in the 

ij§ 15 data sending and receiving device placed on the data 
rjT . sending end, an operation mode change request 

corresponding to the high error tolerance levels is sent 
to the data sending and receiving device placed on the data 
receiving end through the communication lines or one 
20 communication line, data demultiplexing methods are 

selected according to the operation mode change request 
in the data sending and receiving device placed on the data 
receiving end, and pieces of media data are obtained 
according to the selected data demultiplexing methods. 
25 Also, in cases where deteriorated line states of a 

plurality of communication lines (or a deteriorated line 
state of a communication line) are restored to normal line 
states, error tolerance levels for the communication lines 
are lowered to normal error tolerance levels in the data 
30 sending and receiving device placed on the data sending 
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end, an operation mode change request corresponding to the 
normal error tolerance levels is sent to the data sending 
and receiving device placed on the data receiving end 
through the communication lines or one communication line, 
5 and pieces of media data of the communication lines are 
obtained according to data demultiplexing methods 
selected by using the operation mode change request. 

Next, a data transmission and reception operation of the 
data sending and receiving devices 13 and an operation mode 

10 change performed by the leadership of the data sending and 
receiving device 13 of a data receiving end will be 
described below. In this data transmission and reception 
operation, request data including an operation mode change 
request is sent from the data sending and receiving device 

15 13 of the data receiving end to the data sending and 
receiving device 13 of the data sending end. 

As shown in Fig. 4B, in the data sending and receiving 
device 13 of the data receiving end, a stream of multiplexed 
media data sent from a plurality of communication lines 

20 of the general communication circuit 14 is received in the 
line interface 41 , and the stream of multiplexed media data 
is sent to the transmission control unit 43. In the 
transmission control unit 43, the stream of multiplexed 
media data is demultiplexed to pieces of media data, and 

25 the pieces of media data are output to subscribers. 

Also, current line states of the communication lines are 
always detected in the line state monitoring unit 42, and 
line state information indicating the current line states 
of the communication lines is sent to the transmission 

30 control unit 43. In the transmission control unit 43, an 
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error tolerance level optimum to the line state of each 
communication line is determined, and the error tolerance 
levels of the communication lines are sent to the operation 
mode change request outputting unit 44. 
5 In the operation mode change request outputting unit 44, 

request data including an operation mode change request 
is produced according to the error tolerance levels of the 

O communication lines, and the request data is output to the 

jS data sending and receiving devices 13 placed on the data 

10 sending end through the line interface 41 and the 

W communication line or the communication lines* The 

operation mode change request indicates the changing to 

p operation modes corresponding to the error tolerance 

levels. 

ff! 15 Thereafter, as shown in Fig. 4A, in the data sending and 

jT receiving device 13 placed on the data sending end, the 

request data including the operation mode change request 
is received in the line interface 41, and the request data 
including the operation mode change request is sent to the 

20 operation mode change request receiving unit 45. 

In the operation mode change request receiving unit 45, 
the request data including the operation mode change 
request is received, and the operation mode change request 
extracted from the request data is sent to the transmission 

25 control unit 43. In the transmission control unit 43, 
operation modes corresponding to the error tolerance 
levels determined in the data sending and receiving device 
13 of the data receiving end are selected according to the 
operation mode change requests, a transmission control is 

30 performed for pieces of media data to multiplex the pieces 
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of media data according to data multiplexing methods 
relating to the selected operation modes. Thereafter, a 
stream of multiplexed media data is sent to the data sending 
and receiving device 13 of the data receiving end through 
5 the line interface 41 and the communication lines of the 
general communication network 14. 

For example, in cases where a plurality of line states 
of a plurality of communication lines (or a line state of 
a communication line) deteriorate, high error tolerance 
10 levels for the communication lines are determined in the 
data sending and receiving device placed on the data 
receiving end, an operation mode change request 
corresponding to the high error tolerance levels is sent 
to the data sending and receiving device 13 placed on the 
15 data sending end through the communication line or the 
communication lines, and pieces of media data are 
multiplexed with each other according to data multiplexing 
methods corresponding to the high error tolerance levels. 
Also, in cases where deteriorated line states of a 
20 plurality of communication lines (or a deteriorated line 
state of a communication line) are restored to normal line 
states, error tolerance levels for the communication lines 
are lowered to normal error tolerance levels in the data 
sending and receiving device 13 placed on the data 
receiving end, an operation mode change request 
corresponding to the normal error tolerance levels is sent 
to the data sending and receiving device 13 of the da£a 
sending end through the communication line or the 
communication lines, and pieces of media data are 
multiplexed with each other according to data multiplexing 
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methods corresponding to the normal error tolerance 
levels . 

As is described above, in the third embodiment, a current 
line state of each communication line is always detected 
5 in the data sending and receiving device 13 of the data 
sending end (or the data receiving end) , an error tolerance 
level optimum to the detected line state is determined for 
q each communication line, and an operation mode change 

g request corresponding to the error tolerance levels of the 

OU 10 communication lines is output to the data sending and 
y receiving device 13 of the data receiving end (or the data 

^ sending end) through the communication line . In cases 

!_ where the operation mode change request is received in the 

y data sending and receiving device 13 of the data receiving 

gi 15 end, a stream of multiplexted media data is demultiplexed 
S to P ieces of media data according to data demultiplexing 

methods corresponding to the determined error tolerance 
levels in the data sending and receiving device 13 of the 
■ data receiving end. Also, in cases where the operation mode 
20 change request is received in the data sending and 

receiving device 13 of the data sending end, pieces of media 
data are multiplexted to a stream of multiplexted media 
data according to data multiplexing methods corresponding 
to the determined error tolerance levels in the data 
25 sending and receiving device 13 of the data sending end. 
Therefore, even though transmission quality of the 
communication lines is lowered during multimedia 
communication, an operation mode change request 
corresponding to high error tolerance levels is sent from 
30 the data sending end (or the data receiving end) to the 
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data receiving end (or the data sending end) , a stream of 
multiplexted media data transmitted through the 
communication lines can be demultiplexed to pieces of media 
data on the data receiving end according to the operation 
5 mode change request sent from the data sending end, and 
pieces of media data can be multiplexed with each other 
on the data sending end according to the operation mode 
change request sent from the data receiving end through 
the communication line. Accordingly, the media data can 

10 be prevented from being changed to faulty data or being 
lost during multimedia communication, and the multimedia 
communication can be stably performed. 

Also, in the third embodiment, in cases where 
deteriorated transmission quality of communication lines 

15 is recovered to normal transmission quality, an operation 
mode change request corresponding to the normal 
transmission quality is sent from the data sending and 
receiving device 13 placed on the data sending end (or the 
data receiving end) to the data sending and receiving 

20 device 13 placed on the data receiving end (or the data 
sending end) . In cases where the operation mode change 
request is received on the data receiving end, a stream 
of multiplexted media data is demultiplexed to pieces of 
media data according to data demultiplexing methods 

25 corresponding to normal error tolerance levels on the data 
receiving end. Also, in cases where the operation mode 
change request is received on the data sending end, pieces 
of media data are multiplexted with each other according 
to data multiplexing methods relating to normal error 

30 tolerance levels on the data sending end. Accordingly, a 
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transmission band for the multimedia communication can be 
efficiently used while the multimedia communication is 
stably performed, 
EMBODIMENT 4 

In the first to third embodiments, the number of 
communication lines for data sending connected with the 
data sending and receiving device 13 is fixed, and the 
number of communication lines for data reception connected 
with the data sending and receiving device 13 is fixed. 
That is, a transmission bandwidth for a stream of 
multiplexed media data sent from a data sending end to a 
data receiving end is fixed. In contrast, in a fourth 
embodiment, in cases where the line states of the 
communication lines already connecting the data sending 
end and the data receiving end considerably deteriorate, 
a plurality of new communication lines (or a new 
communication line) connecting the data sending end and 
the data receiving end are added to widen a transmission 
bandwidth for data transmission from the data sending end 
to the data receiving end. Also, in cases where the 
considerably-deteriorated line states are recovered to 
normal line states, the new communication lines, which 
connect the data sending end and the data receiving end, 
are disconnected from the data sending end and the data 
receiving end. 

Fig. 5A is a block diagram showing the configuration of 
the data sending and receiving device 13 of a data sending 
end and a data flow of a data sending operation according 
to a fourth embodiment of the present invention, and Fig. 
5B is a block diagram showing the configuration of the data 
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sending and receiving device 13 of a data receiving end 
and a data flow of a data reception operation according 
to the fourth embodiment . 

In Fig. 5A and Fig. 5B, one data sending and receiving 
5 device 13 is placed on a data sending end, and another data 
sending and receiving device 13 is placed on a data 
receiving end* 51 indicates a line interface for receiving 

^ or sending a stream of multiplexed media data from/to a 

plurality of communication lines or a single communication 

gg 10 line (hereinafter, the data sending or reception through 

if! 

lTj a plurality of communication lines is described) . 

52 indicates a line state monitoring unit for detecting 
^ current line states relating to transmission quality in 
%j the comitiunicat ion lines connected with the line interface 

15 51 and producing line state information indicating the 
^ current line states of the communication lines* 

53 indicates a transmission control unit for determining 
an error tolerance level according to the line state 
information sent from the line state monitoring unit 52 

20 for each communication line, instructing the line 

interface 51 to additionally connect a plurality of new 
communication lines (or a new communication line) with the 
line interface 51 in cases where the current line states 
of the communication lines (or a current state of one 
25 communication line) considerably deteriorate, 

instructing the line interface 51 to disconnect the new 
communication lines from the line interface 51 in cases 
where the considerably-deteriorated line states of the 
communication lines are recovered to normal line states, 
performing a transmission control for pieces of media data, 
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which is planned to be sent from the line interface 51, 
according to operation modes corresponding to the 
determined error tolerance levels, and performing a 
transmission control for a stream of multiplexed media data 
received in the line interface 51 according to operation 
modes corresponding to the determined error tolerance 
levels . 

54 indicates an operation mode change request outputting 
unit for producing an operation mode change request 
according to the error tolerance levels determined in the 
transmission control unit 53 and outputting request data 
including the operation mode change request and 
communication line addition information to the data 
sending and receiving device 13 of the other end. 

55 indicates an operation mode change request receiving 
unit for receiving request data including an operation mode 
change request and communication line addition 
information from the data sending and receiving device 13 
of the other end and sending the operation mode change 
request and the communication line addition information 
to the transmission control unit 53. 

Next, a data transmission and reception operation of the 
data sending and receiving devices 13 and a communication 
line adding operation performed under the control of the 
data sending and receiving device 13 of a data sending end 
will be described below. In this data transmission and 
reception operation, communication line addition 
information is sent from the data sending and receiving 
device 13 of a data sending end to the data sending and 
receiving device 13 of a data receiving end. 
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As shown in Fig. 5A, a line state of each communication 
line connected with the data sending and receiving device 
13 of the data sending end is always detected in the line 
state monitoring unit 52, and line state information 
5 indicating the line states of the communication lines is 
sent to the transmission control unit 53. In the 
transmission control unit 53, an error tolerance level 
5** optimum to the line state of each communication line is 

■jg determined according to the line state information, an 

5Q 10 operation mode (for example, a type of error correction) 
Q corresponding to the error tolerance level is selected for 

J? each communication line, and a data multiplexing method 

relating to the operation mode is selected from a plurality 
SJ of data multiplexing methods for each communication line, 

gi 15 Therefore, when pieces of media data are received from 

j=f a plurality of subscribers or a subscriber, the pieces of 

received media data are multiplexed to a stream of 
multiplexed media data in the transmission control unit 
53 according to the selected data multiplexing methods. 
20 That is, a transmission control is performed for the pieces 
of media data. Thereafter, the stream of multiplexed media 
data is output from the transmission control unit 53 to 
the line interface 51. 

Also, in cases where line states of a plurality of 
25 communication lines (or a communication line) connecting 
the data sending and receiving device 13 of the data sending 
end and the data sending and receiving device 13 of the 
data receiving end considerably deteriorate, the error 
tolerance levels of the communication lines are 
considerably heightened. Therefore, it is required to 
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insert an appreciable amount of redundant data (or error 
correction codes) into the stream of multiplexed media data 
for the purpose of strengthening the error tolerance of 
the stream of multiplexed media data in the communication 
5 lines. In this case, a transmission bandwidth for the 
transmission of the stream of multiplexed media data is 
undesirably reduced due to the appreciable amount of 
p redundant data. To sufficiently obtain a transmission 

J bandwidth for the transmission of the stream of multiplexed 

CO 10 media data, in cases where it is judged in the transmission 
y control unit 53 that the line states of the communication 

g lines considerably deteriorate, the data sending and 

receiving device 13 of the data sending end negotiates with 
N the data sending and receiving device 13 of the data 

m 15 receiving end for the addition of new communication lines 
S (or a new communication line) connecting the data sending 

end and the data receiving end. 

In detail, information (hereinafter, called 
communication line addition information) indicating a 
20 request of the addition of new communication lines and the 
number of new communication lines or a request of no 
addition of new communication lines is produced in the 
transmission control unit 53 according to the line state 
information, and the determined error tolerance levels and 
25 the communication line addition information are sent from 
the transmission control unit 53 to the operation mode 
change request outputting unit 54. 

In the operation mode change request outputting unit 54, 
an operation mode change request indicating the changing 
30 to operation modes corresponding to the determined error 
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tolerance levels is produced, and request data including 
the operation mode change request and the communication 
line addition information is output to the line interface 
51 . 

5 Thereafter, the stream of multiplexed media data 

received from the transmission control unit 53 and the 
request data including the operation mode change request 
- and the communication line addition information are output 
from the line interface 51 to the data sending and receiving 
10 device 13 of the data receiving end through the 

communication lines of the general communication network 
14 . 

In the data sending and receiving device 13 of the data 
receiving end, as shown in Fig. 5B, the stream of 

15 multiplexed media data and the request data including the 
operation mode change request and the communication line 
addition information are received in the line interface 
51 through the communication lines of the general 
communication network 14 , The stream of multiplexed media 

20 data is sent to the transmission control unit 53, and the 
request data including the operation mode change request 
and the communication line addition information are sent 
to the operation mode change request receiving unit 55. 
In the operation mode change request receiving unit 55, 

25 the request data including the operation mode change 

request and the communication line addition information 
is received, the operation mode change request 
corresponding to the communication lines connected with 
the data sending and receiving device 13 of the sending 

30 end and the communication line addition information are 
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sent to the transmission control unit 53. 

In the transmission control unit 53, the operation mode 
change request and the communication line addition 
information are received, operation modes corresponding 
to the error tolerance levels determined in the data 
sending and receiving device 13 of the data sending end 
are selected according to the ope rat ion mode change request, 
and a plurality of data demultiplexing methods relating 
to the selected operation modes are selected. Thereafter, 
the stream of multiplexed media data is demultiplexed to 
pieces of media data according to the selected data 
demultiplexing methods, and the pieces of media data are 
output to subscribers. Also, in cases where the 
communication line addition information indicates the 
15 addition of new communication lines, the transmission 
control unit 53 instructs the line interface 51 to 
additionally connect a plurality of new communication 
lines, of which the number is indicated by the 
communication line addition information, with the data 
sending and receiving device 13 of the receiving end. 
Therefore, the new communication lines are connected with 
the data sending and receiving device 13 of the receiving 
end. Thereafter, information (hereinafter, called 
communication line addition completion information) 
indicating the completion of the addition of the new 
communication lines and the number of new communication 
lines is produced, and request data including the 
communication line addition completion information is 
sent to the data sending and receiving device 13 of the 
30 data sending end through one communication line of the 
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communication network 14 . 

As shown in Fig. 5A, in the data sending and receiving 
device 13 of the data sending end, the request data 
including the communication line addition completion 
5 information is received in the line interface 51 and is 
sent to the operation mode change request receiving unit 
55. In the operation mode change request receiving unit 
55, the request data including the communication line 
addition completion information is received, and the 
]£f 10 communication line addition completion information is 
y3 sent to the transmission control unit 53* 

y In response to the communication line addition 

*~y completion information, the transmission control unit 53 

j-J instructs the line interface 51 to additionally connect 

M 15 the new communication lines, which are designated by the 
p communication line addition completion information, with 

? ~" tne data sending and receiving device 13 of the data sending 

end. Therefore, the data sending and receiving device 13 
of the data sending end is additionally connected with the 
20 data sending and receiving device 13 of the data receiving 
end through the new communication lines (or the new 
communication line) „ 

Next, a data transmission and reception operation of the 
data sending and receiving devices 13 and a communication 
25 line disconnecting operation performed under the control 
of the data sending and receiving device 13 of a data 
sending end will be described below. In this data 
transmission and reception operation, communication line 
disconnection information is sent from the data sending 
and receiving device 13 of a data sending end to the data 
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sending and receiving device 13 of a data receiving end. 

As shown in Fig. 5A, a line state of each communication 
line connected with the data sending and receiving device 
13 of the data sending end is always detected in the line 
state monitoring unit 52, and line state information 
indicating the line states of the communication lines is 
sent to the transmission control unit 53. In the 
communication lines connecting the data sending and 
receiving device 13 of the data sending end and the data 
sending and receiving device 13 of the data receiving end, 
the new communication lines connecting the data sending 
and receiving device 13 of the data sending end and the 
data sending and receiving device 13 of the data receiving 
end are included. 

In the transmission control unit 53, an error tolerance 
level optimum to the line state of each communication line 
is determined according to the line state information, an 
operation mode (for example, a type of error correction) 
corresponding to the error tolerance level is selected for 
each communication line, and a data multiplexing method 
relating to the operation mode is selected from a plurality 
of data multiplexing methods for each communication line. 

Therefore, when pieces of media data are received from 
a plurality of subscribers or a subscriber, the pieces of 
25 received media data are multiplexed to a stream of 

multiplexed media data in the transmission control unit 
53 according to the selected data multiplexing methods. 
That is, a transmission control is performed for the pieces 
of media data. Thereafter, the s tr earn o f mul tiplexed media 
data is output from the transmission control unit 53 to 
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the line interface 51. 

Also, in cases where considerably-deteriorated line 
states of the communication lines are recovered to normal 
line states, the high error tolerance levels of the 
5 communication lines are lowered to normal error tolerance 
levels. Therefore, it is not required to insert an 
appreciable amount of redundant data into the stream of 
multiplexed media data for the purpose of strengthening 
the error tolerance of the stream of multiplexed media data 

10 in the communication lines. In this case, a communication 
line disconnecting operation is performed under the 
control of the data sending and receiving device 13 of the 
data sending end. 

In detail, in the transmission control unit 53, the new 

15 communication lines are disconnected from the data sending 
and receiving device 13 of the data sending end, a 
transmission control is performed for pieces of media data 
planned to be sent to the data sending and receiving device 
13 of the data receiving end to produce a stream of 

20 multiplexed media data from the pieces of media data 

according to the selected data multiplexing methods, and 
the stream of multiplexed media data is sent to the data 
sending and receiving device 13 of the data receiving end 
through the communication lines not including any new 

25 communication lines. Also, information (hereinafter, 
called communication line disconnection information) 
indicating a request of the disconnection of new 
communication lines and the number of new communication 
lines or a request of no disconnection is produced in the 

30 transmission control unit 53 according to the line state 
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information, and the determined error tolerance levels and 
the communication line disconnection information are sent 
from the transmission control unit 53 to the operation mode 
change request outputting unit 54* 

In the operation mode change request outputting unit 54, 
an operation mode change request indicating the changing 
to operation modes corresponding to the determined error 
tolerance levels is produced, and request data including 
the operation mode change request and the communication 
line disconnection information is output to the line 
interface 51 . 

Thereafter, the request data including the operation 
mode change request and the communication line 
disconnection information is output from the line 
interface 51 to the data sending and receiving device 13 
of the data receiving end through one communication line 
of the general communication network 14 . 

In the data sending and receiving device 13 of the data 
receiving end, as shown in Fig. 5B , the stream of 
multiplexed media data and the request data including the 
operation mode change request and the communication line 
disconnection information are received in the line 
interface 51 through the communication lines of the general 
communication network 14 . The stream of multiplexed media 
data is sent to the transmission control unit 53, and the 
request data including the operation mode change request 
and the communication line disconnection information is 
sent to the operation mode change request receiving unit 
55 . 

In the operation mode change request receiving unit 55, 
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the request data including the operation mode change 
request and the communication line disconnection 
information is received, and the operation mode change 
request and the communication line disconnection 
5 information are sent to the transmission control unit 53. 
In the transmission control unit 53, the operation mode 
change request and the communication line disconnection 
information are received, operation modes corresponding 
to the error tolerance levels determined in the data 

10 sending and receiving device 13 of the data sending end 
are selected according to the operation mode change 
request, and a plurality of data demultiplexing methods 
relating to the selected operation modes are selected. 
Thereafter, the stream of multiplexed media data is 

15 demultiplexed to pieces of media data according to the 
selected data demultiplexing methods, and the pieces of 
media data are output to subscribers. Also, in cases where 
the communication line disconnection information 
indicates the disconnection of new communication lines, 

20 the transmission control unit 53 instructs the line 

interface 51 to disconnect the new communication lines from 
the data sending and receiving device 13 of the receiving 
end according to the communication line disconnection 
information. Therefore, the new communication lines are 

25 disconnected from the data sending and receiving device 
13 of the receiving end and the data sending and receiving 
device 13 of the sending end. 

Next, a data transmission and reception operation of the 
data sending and receiving devices 13 and a communication 

30 line adding operation performed under the control of the 
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data sending and receiving device 13 of the data receiving 
end will be described below. In this data transmission and 
reception operation, communication line addition 
information is sent from the data sending and receiving 
device 13 of the data receiving end to the data sending 
and receiving device 13 of the data sending end. 

As shown in Fig. 5B, a current line state of each 
communication line connected with the data sending and 
receiving device 13 of the data receiving end is always 
detected in the line state monitoring unit 52, and line 
state information indicating the current line states of 
the communication lines is sent to the transmission control 
unit 53 . Therefore, when a stream of multiplexed media data 
sent from a plurality of communication lines of the general 
15 communication circuit 14 is received in the line interface 
51, the stream of multiplexed media data is sent to the 
transmission control unit 53. In the transmission control 
unit 53, an error tolerance level optimum to the line state 
of each communication line is determined according to the 
20 line state information, the stream of multiplexed media 
data is demultiplexed to pieces of media data according 
to data demultiplexing methods corresponding to the 
determined error tolerance levels, and the pieces of media 
data are output to subscribers. Also, the error tolerance 
25 levels of the communication lines are sent to the operation 
mode change request outputting unit 54. 

Also, in cases where it is judged in the transmission 
control unit 53 that current line states of a plurality 
of communication lines (or a current line state of a 
communication line) connecting the data sending and 
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receiving device 13 of the data sending end and the data 
sending and receiving device 13 of the data receiving end 
considerably deteriorate, a communication line adding 
operation is performed under the control of the data 
5 sending and receiving device 13 of the data receiving end 
to sufficiently obtain a transmission bandwidth for the 
transmission of the stream of multiplexed media data. 
^ In detail, the transmission control unit 53 instructs 

Cf the line interface 51 to connect new communication lines 

m 10 (or a new communication line) with the data sending and 
|Tj receiving device 13 of the data receiving end. Therefore, 

^ the new communication lines are connected with the data 

;L sending and receiving device 13 of the data receiving end. 

%i Thereafter, error tolerance levels optimum to the line 

fri 15 states of all communication lines including the new 
hf' communication lines are determined according to the line 

state information, a stream of multiplexed media data 
transmitted through the communication lines including the 
new communication lines is demultiplexed to pieces of media 
20 data according to data demultiplexing methods 

corresponding to the determined error tolerance levels, 
and the pieces of media data are output to subscribers. 
Also, communication line addition information indicating 
the addition of new communication lines and the number of 
25 added new communication lines or no addition of new 
communication lines is produced in the transmission 
control unit 53 according to the line state information, 
and the determined error tolerance levels and the 
communication line addition information are sent from the 
30 transmission control unit 53 to the operation mode change 



request outputting unit 54. 

In the operation mode change request outputting unit 54, 
an operation mode change request indicating the changing 
to operation modes corresponding to the determined error 
tolerance levels is produced, and request data including 
the operation mode change request and the communication 
line addition information is output to the line interface 
51 . 

Thereafter, the request data including the operation 
mode change request and the communication line addition 
information is output from the line interface 51 to the 
data sending and receiving device 13 of the data sending 
end through one communication line or the communication 
lines of the general communication network 14, 

In the data sending and receiving device 13 of the data 
sending end, as shown in Fig. 5A, the request data including 
the operation mode change request and the communication 
line addition information is received in the line interface 
51 and is sent to the operation mode change request 
receiving unit 55. 

In the operation mode change request receiving unit 55, 
the request data including the operation mode change 
request and the communication line addition information 
is received, the operation mode change request and the 
communication line addition information are sent to the 
transmission control unit 53. 

In the transmission control unit 53, the operation mode 
change request and the communication line addition 
information are received, operation modes corresponding 
to the error tolerance levels determined in the data 
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sending and receiving device 13 of the data receiving end 
are selected according to the operation mode change request, 
and a plurality of data multiplexing methods relating to 
the selected operation modes are selected. Thereafter, 
5 pieces of media data are multiplexed according to the 
selected data multiplexing methods to produce a stream of 
multiplexed media data, and the stream of multiplexed media 
data is output to the data sending and receiving device 
^ 13 of the data receiving end. Also, in cases where the 

g 10 communication line addition information indicates the 
addition of new communication lines, the transmission 
S3 control unit 53 instructs the line interface 51 to 

s additionally connect a plurality of new communication 

.rj lines, of which the number is indicated by the 

rf ■ 15 communication line addition information, with the line 
O interface 51. Therefore, the new communication lines are 

connected with the data sending and receiving device 13 
of the sending end. 

Next, a data transmission and reception operation of the 
20 data sending and receiving devices 13 and a communication 
line disconnecting operation performed under the control 
of the data sending and receiving device 13 of the data 
receiving end will be described below. In this data 
transmission and reception operation, communication line 
25 disconnection information is sent from the data sending 
and receiving device 13 of a data receiving end to the data 
sending and receiving device 13 of the data sending end. 

As shown in Fig. 5B, a current line state of each 
communication line connected with the data sending and 
30 receiving device 13 of the data receiving end is always 
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detected in the line state monitoring unit 52, and line 
state information indicating the current line states of 
the communication lines is sent to the transmission control 
unit 53. Here, the new communication lines are included 
5 in the communication lines connecting the data sending and 
receiving device 13 of the data receiving end and the data 
sending and receiving device 13 of the data sending end. 
Therefore, when a stream of multiplexed media data sent 
~jj from a plurality of communication lines of the general 

^ 10 communication circuit 14 is received in the line interface 
JO 51, the stream of multiplexed media data is sent to the 

%j transmission control unit 53. In the transmission control 

^" unit 53, an error tolerance level optimum to the current 

line state of each communication line is determined 
H= 15 according to the line state information, the stream of 
p multiplexed media data is demultiplexed to pieces of media 

data according to data demultiplexing methods 
corresponding to the determined error tolerance levels, 
and the pieces of media data are output to subscribers. 
20 Also, the determined error tolerance levels of the 

communication lines are sent to the operation mode change 
request outputting unit 54. 

Also, in cases where considerably-deteriorated line 
states of the communication lines are recovered to normal 
25 line states, high error tolerance levels of the 

communication lines are lowered to normal error tolerance 
levels. Therefore, it is not required to insert an 
appreciable amount of redundant data into the stream of 
multiplexed media data for the purpose of strengthening 
30 the error tolerance of the stream of multiplexed media data 
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in the communication lines. In this case, the data sending 
and receiving device 13 of the data receiving end 
negotiates with the data sending and receiving device 13 
of the data sending end for the disconnection of the new 
5 communication lines from the data sending and receiving 
device 13 of the data sending end. 

In detail, in the transmission control unit 53, 
communication line disconnection information indicating 
the disconnection of the new communication lines from the 

10 data sending and receiving device 13 of the data sending 
end is produced according to the line state information, 
and the determined error tolerance levels and the 
communication line disconnection information are sent 
from the transmission control unit 53 to the operation mode 

15 change request outputting unit 54. 

In the operation mode change request outputting unit 54, 
an operation mode change request indicating the changing 
to operation modes corresponding to the determined error 
tolerance levels is produced, and request data including 

20 the operation mode change request and the communication 
line disconnection information is output to the line 
interface 51 . 

Thereafter, the request data including the operation 
mode change request and the communication line 
25 disconnection information are output from the line 

interface 51 to the data sending and receiving device 13 
of the data sending end through one communication line or 
the communication lines of the general communication 
network 14. 

30 In the data sending and receiving device 13 of the data 
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sending end, as shown in Fig. 5A, the request data including 
the operation mode change request and the communication 
line disconnection information is received in the line 
interface 51 and is sent to the operation mode change 
5 request receiving unit 55, 

In the operation mode change request receiving unit 55, 
the request data including the operation mode change 
request and the communication line disconnection 
information is received, the operat ion mode change request 
10 and the communication line disconnection information are 
sent to" the transmission control unit 53. 

In the transmission control unit 53, the operation mode 
change request and the communication line disconnection 
information are received, the new communication lines are 
15 disconnected from the data sending and receiving device 
13 of the data sending end according to the communication 
line disconnection information, and communication line 
disconnection completion information indicating the 
completion of the disconnection of the new communication 
20 lines is produced. The communication line disconnection 
completion information is sent to the operation mode change 
request outputting unit 54 to produce request data 
including the communication line disconnection completion 
information is. Also, in the transmission control unit 53, 
operation modes corresponding to the error tolerance 
levels determined in the data sending and receiving device 
13 of the data receiving end are selected according to the 
operation mode change request, and a plurality of data 
multiplexing methods relating to the selected operation 
modes are selected. Thereafter, pieces of media data are 
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multiplexed according to the selected data multiplexing 
methods to produce a stream of multiplexed media data. The 
stream of multiplexed media data and the request data 
including the communication line disconnection completion 
5 information are output to the data sending and receiving 
device 13 of the data receiving end through the 
communication lines of the communication network 14. 

As shown in Fig. 5B, in the data sending and receiving 
device 13 of the data receiving end, the stream of 

10 multiplexed media data and the request data including the 
communication line disconnection completion information 
are received in the line interface 51. The stream of 
multiplexed media data is sent to the transmission control 
unit 53 and is demultiplexed to pieces of media data 

15 according to the data demultiplexing methods 

corresponding to the determined error tolerance levels, 
and the pieces of media data are output to subscribers. 
The request data including the communication line 
disconnection completion information is sent to the 

20 operation mode change request receiving unit 55. In the 
operation mode change request receiving unit 55, the 
request data including the communication line 
disconnection completion information is received, and the 
communication line disconnection completion information 

25 is sent to the transmission control unit 53, 

In response to the communication line disconnection 
completion information, the transmission control unit 53 
instructs the line interface 51 to disconnect the new 
communication lines from the line interface 51. Therefore, 

30 the new communication lines are disconnected from the data 
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sending and receiving device 13 of the data receiving end. 

As is described above, in the fourth embodiment, in cases 
where current line states of the communication lines 
connecting the data sending and receiving devices 13 of 
5 the data transmission and receiving ends considerably 
deteriorate, not only a transmission control is performed 
for pieces of media data or a stream of multiplexed media 
data according to data multiplexing methods or data 
S3 demultiplexing methods corresponding to high error 

m 10 tolerance levels, but also new communication lines 
5 connecting the data sending and receiving device 13 of the 

Q data sending end and the data sending and receiving device 

m 13 of the data receiving end are added to sufficiently 

C3 obtain a transmission bandwidth for the transmission of 

_u 15 the stream of multiplexed media data. Accordingly, the 
«j media data can be prevented from being changed to faulty 

data or being lost during the multimedia communication, 
and the multimedia communication can be stably performed. 
Also, in the fourth embodiment, in cases where 
20 considerably-deteriorated line states of the 

communication lines connecting the data sending and 
receiving devices 13 of the data transmission and receiving 
ends are recovered to normal line states, not only a 
transmission control is performed for pieces of media data 
25 or a stream of multiplexed media data according to data 
multiplexing methods or data demultiplexing methods 
corresponding to normal error tolerance levels, but also 
the new communication lines are disconnected from the data 
sending and receiving devices 13 of the data transmission 
30 and receiving ends. Accordingly, a transmission band for 



61 



the multimedia communication can be efficiently used while 
the multimedia communication is stably performed. 

In the fourth embodiment, each data sending and receiving 
device 13 is connected with a plurality of communication 
5 lines (or a communication line) for data transmission and 
is connected with a plurality of communication lines (or 
a communication line) for data reception, and the total 
^ number of communication lines for data transmission and 

*££ reception is not fixed. Therefore, even though the number 

■m 10 of communication lines for data transmission connected 
rj with each data sending and receiving device 13 is increased 

2i or decreased, the number of communication lines for data 

» reception connected with the data sending and receiving 

SJ device 13 is fixed. However, it is applicable that the 

jJJ 15 number of communication lines connected with each data 
Q sending and receiving devices 13 be fixed. In this case, 

when the number of communication lines for data 
transmission connected with the data sending and receiving 
device 13 is increased (or decreased) , the number of 
20 communication lines for data reception connected with the 
data sending and receiving device 13 is decreased (or 
increased) . Also, when the number of communication lines 
for data reception is increased (or decreased) , the number 
of communication lines for data transmission is decreased 
25 (or increased) . 
EMBODIMENT 5 

In the fourth embodiment, a plurality of new 
communication lines (or a new communication line) are 
additionally connected with each data sending and 
30 receiving device 13 in cases where the line states 
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deteriorate, and the new communication lines {or the new 
communication line) connected with the data sending and 
receiving device 13 are disconnected from the data sending 
and receiving device 13 in cases where the line states 
ameliorate. Also, each communication line functions as a 
line for data sending or data reception. 

In contrast, in a fifth embodiment, each communication 
line functions as a line for data transmission and 
functions as a line for data reception. Also, a data 
transfer rate allowed for a downward stream of multiplexed 
media data sent from a first data sending and receiving 
device 13 to a second data sending and receiving device 
13 through a communication line (or a plurality of 
communication lines) is adjusted, and a data transfer rate 
allowed for an upward stream of multiplexed media data sent 
from the second data sending and receiving device 13 to 
the first data sending and receiving device 13 through the 
communication line (or the communication lines) is 
adj us ted . 

Fig. 6A is a block diagram showing the configuration of 
a first data sending and receiving device 13, from which 
a downward stream of multiplexed media data is sent out 
to a communication line and in which an upward stream of 
multiplexed media data transmitted through the 
communication line is received, according to a fifth 
embodiment of the present invention, and Fig. 6B is a block 
diagram showing the configuration of a second data sending 
and receiving device 13, from which the upward stream of 
multiplexed media data is sent out to the communication 
line and in which the downward stream of multiplexed media 
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data transmitted through the communication line is 
received, according to the fifth embodiment. 

In Fig. 6A and Fig. 6B, 61 indicates a line interface 
for receiving a stream of multiplexed media data 
5 transmitted through a single communication line or a 
plurality of communication lines at a receiving data 
transfer rate (hereinafter, the data reception through a 
single communication line is described) and sending a 
stream of multiplexed media data to the communication line 
10 at a sending data transfer rate. 

62 indicates a line state monitoring unit for detecting 
a current line state relating to transmission quality in 
the communication line connected with the line interface 
61 and producing line state information indicating the 

15 current line state of the communication line. 

63 indicates a transmission control unit for determining 
an error tolerance level of the communication line 
according to the line state' information sent from the line 
state monitoring unit 62, performing a transmission 

20 control for pieces of media data, which are planned to be 
sent from the line interface 61, according to an operation 
mode corresponding to the determined error tolerance level, 
performing a transmission control for a stream of 
multiplexed media data received in the line interface 61 

25 according to an operation mode corresponding to the 

determined error tolerance level, instructing the line 
interface 61 to increase a ratio of an allowable sending 
data transfer rate to an allowable receiving data transfer 
rate in cases where a data amount of the stream of 

30 multiplexed media data planned to be sent from the line 
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interface 61 is increased, and instructing the line 
interface 61 to decrease a ratio of an allowable sending 
data transfer rate to an allowable receiving data transfer 
rate in cases where data rate change information is 
received from the other data sending and receiving device 
connected through the communication line. Here, the 
sending data transfer rate denotes a data transfer rate 
of transmission data, which is sent out from a data sending 
and receiving device, in the communication line. Also, the 
receiving data transfer rate denotes a data transfer rate 
of transmission data, which is received in a data sending 
and receiving device, in the communication line. 

64 indicates an operation mode change request outputting 
unit for producing an operation mode change request 
according to the error tolerance level determined in the 
transmission control unit 63, producing the data rate 
change information in cases where the data amount of the 
stream of multiplexed media data planned to be sent from 
the line interface 61 is increased, and outputting request 
data including both the operation mode change request and 
the data rate change information to the other data sending 
and receiving device. 

65 indicates an operation mode change request receiving 
unit for receiving request data including both the 
operation mode change request and the data rate change 
information from the other data sending and receiving 
device and sending both the operation mode change request 
and the data rate change information to the transmission 
control unit 63. 

Next, a data transmission and reception operation of the 
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first and second data sending and receiving devices 13 will 
be described below on condition that a total transmission 
bandwidth {or a sum of an allowable sending data transfer 
rate and an allowable receiving data transfer rate) in the 
5 communication line is fixed. 

In cases where a data amount of a downward stream of 
multiplexed media data planned to be sent from the first 
data sending and receiving device 13 shown in Fig. 6A to 
the second data sending and receiving device 13 shown in 

10 Fig. 6B is increased or in cases where a degree of 

importance of the downward stream of multiplexed media data 
is heightened, it is required to heighten an allowable data 
transfer rate for the downward stream of multiplexed media 
data in the communication line. 

15 In this case, in the first data sending and receiving 

device 13, data rate change information indicating a 
request of the increase of a data transfer rate for the 
downward stream of multiplexed media data is produced in 
the transmission control unit 63, an operation mode change 

20 request indicating an operation mode corresponding to a 
high error tolerance level is produced in the operation 
mode change request outputting unit 64, request data 
including both the operation mode change request and the 
data rate change information is sent from the operation 

25 mode change request outputting unit 64 to the second data 
sending and receiving device 13. Also, the transmission 
control unit 63 instructs the line interface 61 to decrease 
an allowable receiving data transfer rate allocated to the 
first data sending and receiving device 13 and to increase 

30 an allowable sending data transfer rate allocated to the 
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first data sending and receiving device 13 by a degree of 
the decrease of the allowable receiving data transfer rate. 
Also, the error tolerance level of the communication line 
is heightened in the transmission control unit 63 
5 regardless of the line state information, and pieces of 
media data are multiplexed according to an operation mode 
corresponding to the high error tolerance level to produce 
the downward stream of multiplexed media data. 

In the second data sending and receiving device 13 shown 

10 in Fig. 6B, when the request data including both the 

operation mode change request and the data rate change 
information is received in the line interface 61, the 
request data is sent to the operation mode change request 
receiving unit 65, and both the operation mode change 

15 request and the data rate change information are sent from 
the operation mode change request receiving unit 65 to the 
transmission control unit 63. In the transmission control 
unit 63, an allowable sending data transfer rate allocated 
to the second data sending and receiving device 13 is 

20 decreased according to the data rate change information, 
and an allowable receiving data transfer rate allocated 
to the second data sending and receiving device 13 is 
increased according to the data rate change information 
by a degree of the decrease of the allowable sending data 

25 transfer rate. Also, an operation mode corresponding to 
the high error tolerance level is selected. 

Therefore, when the downward stream of multiplexed media 
data is sent from the first data sending and receiving 
device 13 to the second data sending and receiving device 

30 13 through the communication line in which the allowable 
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sending data transfer rate allocated to the first data 
sending and receiving device 13 is increased (in other 
words, the allowable receiving data transfer rate 
allocated to the second data sending and receiving device 
5 13 is increased) , the downward stream of multiplexed media 
data is demultiplexed in the transmission control unit 63 
according to the selected operation mode. 
^ Also, in cases where a data amount of an upward stream 

of multiplexed media data planned to be sent from the second 
eg 10 data sending and receiving device 13 shown in Fig. 6B to 
|7{ the first data sending and receiving device 13 shown in 

21 Fig. 6A is increased or in cases where a degree of 

s importance of the upward stream of multiplexed media data 

%j is heightened, it is required to heighten an allowable data 

15 transfer rate for the upward stream of multiplexed media 
w data in the communication line* 

In this case, in the second data sending and receiving 
device 13, data rate change information {or a data rate 
change request) indicating a request of the increase of 
20 a data transfer rate for the upward stream of multiplexed 
media data is produced in the transmission control unit 
63, an operation mode change request indicating an 
operation mode corresponding to a high error tolerance 
level is produced in the operation mode change request 
25 outputting unit 64, request data including both the 

operation mode change request and the data rate change 
information is sent from the operation mode change request 
outputting unit 64 to the first data sending and receiving 
device 13. Also, the transmission control unit 63 instructs 
30 the line interface 61 to decrease an allowable receiving 
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data transfer rate allocated to the second data sending 
and receiving device 13 and to increase an allowable 
sending data transfer rate allocated to the second data 
sending and receiving device 13 by a degree of the decrease 
of the allowable receiving data transfer rate. Also, the 
error tolerance level of the communication line is 
heightened in the transmission control unit 63 regardless 
of the line state information, and pieces of media data 
are multiplexed according to an operation mode 
corresponding to the high error tolerance level to produce 
the upward stream of multiplexed media data. 

In the first data sending and receiving device 13 shown 
in Fig. 6A, when the request data including both the 
operation mode change request and the data rate change 
information is received in the line interface 61, the 
request data is sent to the operation mode change request 
receiving unit 65, and both the operation mode change 
request and the data rate change information are sent from 
the operation mode change request receiving unit 65 to the 
transmission control unit 63, In the transmission control 
unit 63, an allowable sending data transfer rate allocated 
to the second data sending and receiving device 13 is 
decreased according to the data rate change information, 
and an allowable receiving data transfer rate allocated 
to the second data sending and receiving device 13 is 
increased according to the data rate change information 
by a degree of the decrease of the allowable sending data 
transfer rate. Also, an operation mode corresponding to 
the high error tolerance level is selected. 

Therefore, when the upward stream of multiplexed media 
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data is sent from the second data sending and receiving 
device 13 to the first data sending and receiving device 
13 through the communication line in which the allowable 
sending data transfer rate allocated to the second data 
5 sending and receiving device 13 is increased (in other 
words, the allowable receiving data transfer rate 
allocated to the first data sending and receiving device 
13 is increased) , the upward stream of multiplexed media 

y3 data is demultiplexed in the transmission control unit 63 

IDS 

e5 10 according to the selected operation mode. 
2 For example, in cases where the line state of the 

M communication line connected with the first data sending 

s_ an d receiving device 13 considerably deteriorate, the 

Q error tolerance level for the communication line is 

jj 15 considerably heightened so as to stably transmit both a 
S3 downward stream of multiplexed media data and an upward 

stream of multiplexed media data through the communication 
line. Therefore, it is required to insert an appreciable 
amount of redundant data (or error correction codes) into 
20 each stream of multiplexed media data for the purpose of 
strengthening the error tolerance of the streams of 
multiplexed media data in the communication line. In this 
case, a transmission bandwidth for each stream of 
multiplexed media data is undesirably reduced. In this 
25 embodiment, a degree of importance of the downward stream 
of multiplexed media data output from the first data 
sending and receiving device 13 is compared with a degree 
of importance of the upward stream of multiplexed media 
data output from the second data sending and receiving 
device 13. in cases where the degree of importance of the 
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downward stream of multiplexed media data is higher than 
that of the upward stream of multiplexed media data, an 
allowable sending data transfer rate allocated to the first 
data sending and receiving device 13 is increased, an 
allowable receiving data transfer rate allocated to the 
first data sending and receiving device 13 is decreased, 
an allowable receiving data transfer rate allocated to the 
second data sending and receiving device 13 is increased, 
and an allowable sending data transfer rate allocated to 
the second data sending and receiving device 13 is 
decreased. In contrast, in cases where the degree of 
importance of the upward stream of multiplexed media data 
is higher than that of the downward stream of multiplexed 
media data, an allowable receiving data transfer rate 
allocated to the first data sending and receiving device 
13 is increased, an allowable sending data transfer rate 
allocated to the first data sending and receiving device 
13 is decreased, an allowable sending data transfer rate 
allocated to the second data sending and receiving device 
13 is increased, and an allowable receiving data transfer 
rate allocated to the second data sending and receiving 
device 13 is decreased. 

Also, in cases where a considerably-deteriorated line 
state of the communication line is recovered to a normal 
line state, the high error tolerance level for the 
communication line is lowered to a normal error tolerance 
level* Therefore, it is not required to insert an 
appreciable amount of redundant data into both the downward 
stream of multiplexed media data and the upward stream of 
multiplexed media data for the purpose of strengthening 
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the error tolerance of the streams of multiplexed media 
data in the communication line. In this case, a ratio of 
the sending data transfer rate to the receiving data 
transfer rate in the first data sending and receiving 
device 13 and a ratio of the receiving data transfer rate 
to the sending data transfer rate in the second data sending 
and receiving device 13 are set according to a ratio of 
a data amount of the downward stream of multiplexed media 
data to a data amount of the upward stream of multiplexed 
media data, the pieces of media data are multiplexed 
according to the normal error tolerance level in the first 
data sending and receiving device 13 to produce the 
downward stream of multiplexed media data, and the pieces 
of media data are multiplexed according to the normal error 
tolerance level in the second data sending and receiving 
device 13 to produce the upward stream of multiplexed media 
data . 

Next, a data transmission and reception operation of the 
first and second data sending and receiving devices 13 will 
be described below on condition that a total transmission 
bandwidth (or a sum of an allowable sending data transfer 
rate and an allowable receiving data transfer rate) in the 
communication line is not fixed. 

In cases where it is required to heighten a sending data 
transfer rate (or a receiving data transfer rate) in the 
first data sending and receiving device 13, a sending data 
transfer rate ( or a receiving data trans fer rat e ) allocated 
to the first data sending and receiving device 13 is 
increased in the transmission control unit 63. Also, in 
cases where there is no margin of a receiving data transfer 



72 



m 10 

m 



rate (or a sending data transfer rate) allocated to the 
first data sending and receiving device 13, it is not 
required to decrease the receiving data transfer rate (or 
the sending data transfer rate) allocated to the first data 
sending and receiving device 13. However, in cases where 
there is a wide margin of a receiving data transfer rate 
(or a sending data transfer rate) allocated to the first 
data sending and receiving device 13, the transmission 
control unit 63 of the first data sending and receiving 
device 13 instructs the line interface 61 to decrease the 
receiving data transfer rate (or the sending data transfer 
rate) allocated to the first data sending and receiving 
device 13 by a degree of the increase of the sending data 
transfer rate (or the receiving data transfer rate) . 
15 Also, it is required to heighten a sending data transfer 

rate (or a receiving data transfer rate) in the second data 
sending and receiving device 13, a sending data transfer 
rate (or a receiving data transfer rate) allocated to the 
second data sending and receiving device 13 is increased 
in the transmission control unit 63. Also, in cases where 
there is no margin of a receiving data transfer rate (or 
a sending data transfer rate) allocated to the second data 
sending and receiving device 13, it is not required to 
decrease the receiving data transfer rate (or the sending 
data transfer rate) allocated to the second data sending 
and receiving device 13. However, in cases where there is 
a wide margin of a receiving data transfer rate (or a 
sending data transfer rate) allocated to the second data 
sending and receiving device 13, the transmission control 
unit 63 of the second data sending and receiving device 
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13 instructs the line interface 61 to decrease the 
receiving data transfer rate (or the sending data transfer 
rate) allocated to the second data sending and receiving 
device 13 by a degree of the increase of the sending data 
5 transfer rate (or the receiving data transfer rate) , 

As is described above, in the fifth embodiment, a data 
amount or a degree of importance in a downward stream of 
multiplexed media data is compared with a data amount or 
a degree of importance in an upward stream of multiplexed 

10 media data, and a data transfer rate for the stream of 
multiplexed media data corresponding to a large data amount 
or a high degree of importance is increased. Accordingly, 
each piece of media data can be prevented from being changed 
to faulty data or being lost during the multimedia 

15 communication, and the multimedia communication can be 
stably performed. 

Also, in the fifth embodiment, in cases where a 
considerably-deteriorated line state of the communication 
line connecting the data sending and receiving devices 13 

20 is recovered to a normal line state, not only a transmission 
control is performed for pieces of media data or a stream 
, of multiplexed media data according to a data multiplexing 
method or a data demultiplexing method corresponding to 
the normal error tolerance level, but also the ratio of 

25 the sending data transfer rate to the receiving data 

transfer rate in each data sending and receiving device 
13 is set according to a data amount ratio or an importance 
ratio . Accordingly, a transmission band for the multimedia 
communication can be efficiently used while the multimedia 

30 communication is stably performed. 
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Also, in the fifth embodiment, in cases where the total 
transmission bandwidth is not fixed, it is applicable that 
another data communication be performed by using a non-used 
transmission bandwidth. Also, it is applicable that 
communication lines corresponding to non-used 
transmission bandwidth be disconnected from the data 
sending and receiving devices 13 to reduce the cost of the 
multimedia communication . 

In the fifth embodiment, the first and second data 
sending and receiving devices 13 are connected with each 
other through a single communication line in an 
asymmetrical digital subscriber line { ADSL ) on condition 
that an upward stream of multiplexed media data and a 
downward stream of multiplexed media data are 
simultaneously transmitted through the communication line. 
However, it is applicable that the first and second data 
sending and receiving devices 13 be connected with each 
other through a plurality of communication lines on 
condition that an upward stream of multiplexed media data 
and a downward stream of multiplexed media data are 
simultaneously transmitted through the communication 
lines . 



